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(57) [Abstract] 

[Objective] Shiny paint composition which gives ( pastel impr 
ession) coating which displays color where theglittering like 
metallic coating gloss (metallic feel) which shines is acquired, 
furthermoreis feint is offered. 

[Constitution] This shiny paint conposition designates that it 
is something which includes with the flaky metal powder 
pigment and titanate powder and paint film formation resin of 
alkaline earth metal as feature. 
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[Claim(s)] 

[Claim 1] (A) Shiny paint conposition which designates titanat 
e powder of flaky metal powder pigment and (B) alkaline earth 
metal andthat (Q paint film formation resin is designated as 
main component as feature. 

[Claim 2] (A) flaky metal powder pigment , titanate powder of 
(B) alkaline earth metal and shiny paint which designatesthe 
(Q paint film formation resin as main component base coat 
after doing, clear paint top coatingis done in coated substrate 
surface, formation method of shiny coating which designates 
that the base coat and top coating are hardened simultaneously 
as feature. 
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[Description of the Invention] 
[0001] 

[Field of Industrial Application] This invention regards formati 
on method of shiny paint conposition and shiny coating which 
possessthe shiny which has preferred pastel-like and metallic 
feel as one for industry coating whichdesignates for example 
automobile , bicycle , household appliance product , appliance 
and its part etc as object. 

[0002] 

[Prior Art] Until recently, with metallic coating, coating we do 
metallic paint whichincludes aluminum powder or other flaky 
metal powder pigment, glittering shine with reflection with 
flaky metal powder pigment, weare designed in such a way that 
metallic brightness is acquired. Color of metallic coating is 
attached flaky metal powder pigment , coloring pigment which 
is included in the metallic paint or by lower expressing scalar 
layer. With metallic coating, as for light colored displaying 
silver color, as for thosewhich display pastel-like it was not. 

[0003] In for example Japan Unexamined Patent Publication H 
ei 2 - 132171 disclosure , rutile form titanium dioxide (A) 
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flaky aluminum powder (B) where at least 80 weight % has 
theparticle diameter of 1 to 32 pm 80 weight % is contained 
at least with total, thecoating composition which contains 
pigment composition where at same time ratio of (A)/(B) 
consists of range of 99/1 to 90/10(weight ratio) in range of 10 
to 200 parts byweightvis-a-vis resin solid component 100 parts 
by weight is disclosed. But, because with this composition 
compounded amount of titanium dioxide pigment it is rrany, 
inaddition to being possible, to grant shiny which flaky 
aluminum powder has thephenomenon which gives turbidity to 
color with gray impression oflhe aluminum powder is caused. 

[0004] In addition, paint composition which includes shining ag 
ent in also Japan Unexamined Patent Publication Showa 50 - 
89426 disclosure , Japan Unexamined Patent Publication Showa 
53 - 78236 disclosure isdisclosed, but as for metallic feel , mica 
inpression being revealed, it is notpossible to reveal feint pastel- 
like. 

[0005] 

[Problems to be Solved by the Invention] When titanium dioxid 
e is used for metallic paint which includes aluminum powder, 
thelight which incidence is done causes diffuse reflected light due 
to titanium dioxide , the major portion is coated surface and it is 
reflected. Extent where amount used of titanium dioxide 
becomes many (Namely color of coating becomes feint extent), 
reflectionfrom aluminum powder decreases, glitter ( brilliance ) 
which is a feature of metallic color is gone. It designates that 
shiny paint composition and paint film formation method 
which give coating whereas for this invention, glittering of 
metallic coating gloss which shinesis acquired, furthermore 
displays also pastel-like are offered as theproblem 

[0006] As for these inventors, in order to cancel above-mentio 
ned problem in the conventional shiny paint, composition of 
pigment component in center result of diligent research, as 
forthe titanate powder of alkaline earth metal and paint of 
composition which with paint film formation resincombines 
flaky metal powder pigment, coating of shiny which has with 
pastel-likeand metallic feel it appeared, in addition composite 
coating verified that it canform efficiently with 2 coating 1 
bake coating step. 

[0007] It is to offer shiny paint composition and paint film for 
mation method where paint film formation which displaysthe 
pastel-like and metallic feel which are a color which as for this 
invention,being something which was developed on basis of 
aforementionedknowledge, as for objective is bright, has fi— 
^ ane *with soft color is possible. 

[0008] 

[Means to Solve the Problems] Shiny paint composition due to 
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this invention in order to achieve above-mentionedobjective 
designates titanate powder and (C) paint film formation resin 
of (A) flaky metal powder pigment ,(B) alkaline earth metal as 
themain component, titanate powder of (A) flaky metal 
powder pigment ,(B) alkaline earth metal and shiny paint which 
designates (Q paint film formation resin as main component 
base coat after doing, clear paint top coating does theformation 
method of shiny coating in addition due to this invention, 
designates that the base coat and top coating are hardened 
simultaneously as feature in regardto constitution. 

[0009] Among pigment component which form this invention, 
as for flaky metal powder pigment of (A) component, you can 
list metallic luster flake pigment which etc such as aluminum 
powder (aluminum foil), coloring pigment coating aluminum 
powder , stainless steel flake , tin flake , metal plating glass flake , 
gold flake , silver flake possesses. 

[0010] (B) Titanate powder of alkaline earth metal of compone 
nt can use those which are displayedwith for example General 
Formula MT i03(l) (In Formula, M shows alkaline earth metal. 
). magnesium titanate, calcium titanate, strontium titanate, 
barium titanate etc can be listed among titanate of alkaline 
earth metal which isdisplayed with above-mentioned General 
Formula (1), as desirable ones. It is a more preferably and a 
strontium titanate. 

[001 1] With this invention, one, two or more kinds of titanate 
of alkaline earth metal is used. In addition, titanate of alkaline 
earth metal has had property which mutually forms solid 
solution, mixture of for example strontium titanate and barium 
titanate forms barium titanate * strontium which isdisplayed 
with type Ba(l - x)SrxTiO3(x=0 to 1). When above- 
mentioned titanate is produced, be able to adopt the known 
method, for example solid phase reaction method , oxalate 
method etc can be listed, particle diameter of titanate powder 
of alkaline earth metal which is used with this invention the is 
0.05 to 5.0 pm extent usually. 

[0012] Acrylic resin , polyester resin , alkyd resin , fluororesin 
etc of thermosetting is applied as paint film formation resin of 
(Q componentwhich becomes vehicle for paint film formation, 
usually, mixes withthe amino resin and ( block ) isocyanate 
compound or other crosslinking agent and is offered to use. In 
addition, these resin can also use combining 2 kinds or more not 
just thel kind. In addition, also cellulosic resin , thermoplastic 
acrylic resin , palm oil modified alkyd resin , 2-liquid type 
polyurethane resin and silicone resin etc which can be 
hardenedwith ambient temperature drying are used. 

[0013] according to need nonmetal flake pigment ; coloring pi 
gment; extender; solvent ( organic solvent , water); 
polyethylene waxes , amide waxes , polymer amide or other 
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antisettling agent ; the silicone oil and polymer acryiated 
compound or other surface preparation agent ; ultraviolet 
absorber; antioxidant; curing catalyst etc areincluded to paint 
composition of this invention. These component can use 
those which are similar to those which are usedfor metallic paint 
of prior public knowledge. 

[0014] As nonmetal flake pigment, platelet iron oxide , phthal 
ocyanine flake , graphite , titanium coating mica , iron oxide 
coating mica , coloring pigment coating mica etc can be used. 

[0015] As other pigment, quinacridone type , isoindolinone ty 
pe , dioxazine type , peryiene type , indanthrone type , 
flavanthrone type, thioindigo system and phthalocyanine 
type , benzo imidazolone system, azo type , carbon , 
transparent iron oxide , or other coloring pigment ; theat least 
1 kind which is chosen from clay , talc , diatomaceous earth , 
calcium carbonate , barium sulfite or other extender is used. 

[0016] As for solvent which is used for paint composition of thi 
s invention, you canlist solvent for general paint such as 
toluene , xylene , butyl acetate , methyl acetate , methyl 
isobutyl ketone , butyl alcohol , aliphatic hydrocarbon , 
petroleum naphtha and water, the 1 kind is used with alone, uses 
with mixed solvent of 2 kinds or more. 

[0017] Objective of this invention is achieved, as for titanate p 
owder (B) of alkaline earth metal andthe ratio of flaky metal 
powder pigment (A), weight ratio of (B) / (A) =90/10 to 30/70 
is desirable, weight ratioof 80/20 to 50/50 is more desirable. 
When it is a (B) / (A) >90/10, because (B) component is many, 
coating does notshine, glittering when there is a possibility 
revelation of metallic feelbecoming insufficient, it is a (B) / (A) 
<40/60, because (B) is too little,becomes tendency where 
revelation of pastel-like which makes colorfaint becomes 
insufficient. 

[0018] With paint composition of this invention, as for pigme 
nt (A) component ,(B) component and theaccording to need 
total amount of nonmetal flake pigment and other pigment 
which are combined,is used desirably at ratio of 1 0 to 75 parts 
by weight vis-a-vis paint film formation resin solid component 
100 parts by weight, is moredesirably used at ratio of 15 to 50 
parts by weight. When ratio of pigment is less than 
aforementioned range, when thereis a possibility effect which 
reveals metallic feel and pastel-likebeing too small, exceeds 
strength of coating becomes insufficient,there is a possibility 
weather resistance of coating becoming bad. 

[0019] In addition, as for (A) component and (B) component i 
n in above-mentioned total pigment, itis desirable to contain in 
range of 50 to 100 weight % vis-a-vis total pigment itis more 
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desirable to contain in range of 70 to 100 weight % total 
amount of (A) component and (B) component under 50 weight 
% manifestation of metallic feel and thepastel-like becomes 
small. 

[0020] Metallic feel with this invention, light which hit to coati 
ngwhichincludes flaky metal powder pigment glittering is 
property which shines, pastel-like, with color which has fi— 
jl ane X brightly with thesoft color, more concretely, is 
property which revealspale tone color gamut from write due to 
hue tone classification of J BC C. 

[0021] As for shiny paint of this invention which consists of ab 
ove-mentionedcomponent composition, organic solvent type 
is general, but it is not something which is linritedto this, paint it 
can constitute, as various form such as nonaqueous dispersion 
type , aqueous solution type , dispersion type , powder type . In 
case of coating, with organic solvent , water or other solvent 
diluting in thecoating suitability viscosity, it uses, but solid 
component at time of coating 10 to 50 weight % isdesirable. 

[0022] Above-mentioned shiny paint base coat after doing, cle 
ar paint top coatingit does formation method of shiny coating 
due to this invention, in coated substrate surface, itconsists of 
process which hardens base coat and top coatingsimultaneously. 

[0023] As for coated substrate which becomes application objec 
t, glass , cement , concrete or other inorganic material , 
polyethylene , polypropylene , ethylene - vinyl acetate 
copolymer , polyamide , poly acrylic , polyester , ethylene - 
poly vinyl alcohol copolymer , vinyl chloride resin , vinylidene 
chloride resin , polycarbonate , polyurethane or other resin 
molding andvarious FRP or other plastic material , wood , fiber 
material correspond with metals which includes iron , aluminum , 
copper orthese alloy as beginning. Furthermore , beforehand 
appropriate undercoating andadrrdnistering precoating 
treatment are option in these coated substrate. 

[0024] Coating can also do directly in coated substrate, but usu 
allyregarding coating etc of for example automobile, 
undercoating and intermediate coating coating due tothe 
electrodeposition paint etc after surface forming process it 
does, after coating hardens, thecoating it does, painting 
operation in order to become viscosity of 10 to 20 second and 
especiallyl 1 to 1 5 second (20 °Q with ford cup #4, adjusts this 
paint composition with solvent making use ofthe misting type 
painting machine, is done by air spray coating , electrostatic 
coating etc. As for coating of base coat, it is desirable to form 
in dry film thickness rangeof 10 to 30 pm. With film 
thickness under 10 pm, substrate hiding property declining, it 
becomes thecause which causes color uneveness. 

[0025] Next, coating it does on base coat with clear paint of to 
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pcoating asthe top coating. As clear paint, transparent resin 
which is regularly used generally is used, butit is possible to 
combine coloring pigment and various added component in 
rangewhich does not impair transparency according to need, 
base coat and top coating hardening simultaneously with 2 
coating 1 bake system , fonnthe composite coating, dry film 
thickness where top coating which it forms is desirable is 20 to 
60 nm 

[0026] You can list those below as embodiment where shiny pa 
int composition whichdesignates titanate powder of (A) flaky 
metal powder pigment ,(B) alkaline earth metal of this 
invention and that (Q paint film formation resin is designated 
as main component as feature is desirable. 

(1) (B) /It is a (A) =90/10 to 30/70(solid conponent weight 
ratio). 

(2) Furthermore, it is a (B) / (A) =80/20 to 50/50(solid coupon 
ent weight ratio). 

(3) [(A) + (B)] ft is a/ pignsmt =50 to 100 weight % (Also (A 
) component ,(B) component includes in pigment . ) 

(4) Furthermore, ( (A) + (B) ) it is a/ pigment =70 to 100 weigh 
t% (Also (A) component ,(B) component includes in 
pigment. ) 

(5) It is a pigment / paint film formation resin =(10 to 75)/100( 
solid component weight ratio). 

(6) Furthermore, it is a pigment / paint film formation resin =1 
5 to 50/100(solid component weight ratio). 

(7) (A) Component is flaky aluminum powder pigment. 

(8) (B) Component is strontium titanate. 

(9) Paint film formation resin is acrylic * melairdne resin. 

(10) Shiny paint is organic solvent type. 

[0027] Titanate powder of (A) flaky metal powder pigment ,(B 
) alkaline earth metal and shiny paint which designates (Q 
paint film formation resinas main component base coat after 
doing, top coating it does clear paint in thecoated substrate 
surface of this invention, it can list those below as 
embodimentwhere formation method of shiny coating which 
designates that base coat and thetop coating are hardened 
simultaneously as feature is desirable. 

(1) ft is a any of (1) to (10) which is listed with embodiment wh 
ere theshiny paint aforementioned shiny paint composition is 
desirable. 
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-efc57;u* 'J ±ffi£g©*$ ou*^fl-lHb 

*^©JHfir*l4 2. 7 2Tffcft©l=»U 7A>*'J±H* 



[0029] 

immm] bit. *«w©**«*ittt«fc»itLr»iwr 
*o afflLfc«»tt«»»a***at* (a) - (e) © 

AttttjSfli*. TfS©fc*sytfft4o Sfc\ *1©*#«* 
liTffi©E*-CSLfco *fc. E^ai4B»»©«SS. it 



[0030] (a) &K#&m®mm 

(A-i) ®m*7;u£-0Af»8l& 

(A-1-1) ffip Q n * 7M-XK5 2-509" [36* 

] 

(A-1-2) FgjS« 7i^-Xh4 1 7" [**7;US 



(A- 2) MM-«^t»SS*4. fSSn« "«'<-Xh6 2-1 1 
77" [K*7VU5=^A*SC*tt«. B»#8 0%, 
egl8/im] 

(B) 7;u*y±»A«** 



(2) Coated substrate is composite coating of electrodeposited co 
ating and intermediate coat coating. 

(3) Coated substrate is automotive body. 

(4) Dry film thickness of base coat is 10 to 30 \ixn 

(5) Dry film thickness of top coating is 20 to 60 |im. 

(6) It is something which reveals color gflmut of pale tone from 
thewrite shiny coating due to hue tone classification of J BC G 

[0028] 

[Work or Operations of the Invention] It applies paint compos 
ition of this invention to item being painted, it hardens ordries 
and light which transmitted titanate powder (As for index of 
refraction of rutile form titanium dioxide index of refraction of 
strontium titanate which is a alkaline earth metalvis-a-vis being 
a 2.72, 2.41 is low. ) of alkaline earth metal whichis a white 
pigment where transparency is high being flaky metal powder, 
it reflects thelight which incidence is done, in coating which 
becomes, glitteringit shines as feature of metallic color, 
characteristic that is kept themoderate whiteness impression of 
light which did not transmit revealsthe pastel impression. 

[0029] 

[Working Example(s)] Below, contrasting Working Example of 
this invention with Comparative Example, you explain. 
Concrete component of (A) to (E) which forms shiny paint 
composition which itapplies is below-mentioned sort. 
Furthermore , it showed component indication of Table Iwith 
below-mentioned symbol. In addition, compounded amount 
parts by weight of solid component, showed ratio withthe 
weight ratio. 

[0030] (A) Flaky metal powder pigment 

(A - 1) Flaky aluminum powder pigment 

(A-1-1 ) Tradename " Alpaste 52 - 509 " ( Toyo Aluminum 
KK (DB 69-286-3004) KK make, solid component 70 % and 
average particle diameter 28 |im) 

(A-1-2) Tradename " ar- paste 417 " ( Toyo Aluminum KK 
(DB 69-286-3004) KK make, solid component 65 % and 
average particle diameter 1 6 |im ) 

(A - 2) Flaky tin powder pigment and tradename " tin paste 62 
1 177 " ( Toyo Aluminum KK (DB 69-286-3004) KKmake, 
solid component 80 % and average particle diameter 18 |jm) 

(B) Alkaline earth metal titanate powder 
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(B-1) -7At&*. "-a.— t 

] 

(B-2) *$Oj^U^A|83fc CftjtliEmtt^ttS] 



(c-i) ®mit&7t')j\,®m. na« "7^vf>^x 

NT-U-2 3" CH#£E<t^X|£fcit£ttSL ®r*K5 
0SS%] 

(C-2) j'^S^/tWbAT^xt KmSS. SS=S 
>20SE" CHWKE^XHttxC^ttS. H»»6 0S 
m%] 

(C-3) -^^T^'J^MiEffl^'J^- CB^Ohfc 
(D) 

(D-1) Ti0 2 3-f^ fSSS "-f 'J 

tv>l03Wl I" 0;u<7 • i?v/OttsC^tt»] 

(D-2) IfittKffc&iJift. iSS,* " F. O. R-1" [* 



(E) ^feH*4 

(e-1) v^-+-y->/u^-L/-v mm. m&z 

\-?^X-i<1-jU irVv K6027S" [*a 

(E-2) -MitTZ^&m. Sp d p* "9-f5-i?CR-9 

5" css^ntt^^ttsj] 

[0031] mmm 1-12, hte^j 1-10 



±sh (a) ~ (e) <DBE»^a 1 izfut toffcttmr*. 

& (h;ux>/+->ui//KKx^;u/RK^ i f;u=7 0/ 

1 5/1 0/5) o tzt£L. mmmi ko^-i* (h;n>/ 

7-t H >/* * ;u-f v^uy h >/«&:?^;u= 50/2 
0/20/10) ojSaiSfflivctfi&iiSU ^gSttttS 
1=018 Lft8tt£tt£ft» Lfco 



[0032] mtitz&mmoftin&mmztzittt&mmw 



(B- l)Sfrontiumtitanate powder and white pigment for trade 
name " new ceramic white jpl 1 vane industry KK make) 

(B - 2) Barium titanate powder ( Wako Pure Chemical Industrie 
s Ltd. (DB 69-059-8875) make) 

(Q Paint film formation resin 

(C - 1) Thermosetting acrylic resin and tradename " Almatex 
NT - U - 2 3" ( Mitsui Toatsu Chemicals Inc. (DB 69-053- 
6982) industry KK make and solid component 50 weight% ) 

(C - 2) Melamine formaldehyde resin and tradename " U-van 2 
OSE " ( Mitsui Toatsu Chemicals he. (DB 69-053-6982) 
industry KK make and solid component 60 weight% ) 

(C - 3) Clear ( Nippon Paint Co. Ltd. (DB 69-055-5370) make 
and solid component 35 wt% ) for Nippe acrylic correction 

(D) Nonmetal flake pigment 

(D - 1) Ti02 coating mica foil pigment and tradename " Modi 
n 1 03 WE " ( Merck Japan Limited make) 

(D-2) Platelet iron oxide pigment and tradename "F.O.R - 1" 
( Dainichiseika Colour & Chemicals Mfg. Co. Ltd. (DB 69-053- 
6008) make) 

(E) Coloring pigment 

(E-1) Dioxane violet pigment and tradename " Fastgen Super 
bal m>ojp7 6027S"(Dainipponhk«& Chemicals 
Inc. (DB 69-057^512) make) 

(E-2) Titanium dioxide pigment and tradename "TipaqueCR- 
95 " ( Ishihara Sangyo KK (DB 69^28-8788) make) 

[0031] Working Example 1 to 12, Comparative Example 1 to 
10 

With composition ratio which shows component of above-men 
tioned (A) to (E)in Table 1, organic solvent (toluene / xylene / 
ethyl acetate / butyl acetate =70/1 5/1 0/5). However, it 
dispersed nixed as for only Working Example 1 1 making use 
of thesolvent of ( toluene / acetone / methyl isobutyl ketone / 
butyl acetate =50/20/20/10), adjusted coating suitability 
viscosity and produced shiny paint. 

[0032] Coating was formed making use of shiny paint of each c 
omposition which itacquires or paint for comparison, with 
coating step below . With zinc phosphate after in order for 
dry paint film to become 20 urn, thecoating doing cationic 
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o°cT-3o#ra&ttitfc 0 zmwMVBmiz^mmn ch* 

(ft) 51, "*;u#P-2>fU-" ] «ttflltHab« 
»B*ftltLTWIHS*#«Lfc. c©KBMfiO>*iBI=*W 

ft3£tt& "9-f$r-7 1" ] £<bE5. Okg 

&7 5%lz£&Lfc e !6*tt3»imr^T-f>ytlSLfca> 

(ft) SL "X-^-7^0-1 2 8" ] £fc*iIgJS*<2 
5-3 0^ml=tt*«bd*KLfc. Oive. ftl o#im& 
Tf*^T-f >yLfc©%, 1 4 0fC3 0#mi«ftltfc. 



[0 0 3 3] »|«Lfc»W=0*. TEoat*^* 1 ;^^ 



(1) *£'J^!g| 

(2) /Uf^g ; IfttftoTJ BCCfeS h — 



[0 0 3 4] 



electrodeposited paint ( Nippon Paint Co. Ltd. (DB 69-055- 
5370)makeand ,, PowerTopU-50 H ) J 3 0min it baked tothe 
dull steel sheet substrate of thickness 0.8 mm which forming 
process is done, with 160 °C to order for dry paint film to 
become 30 |im, air spray coating it did intermediate coat paint 
( Nippon Paint Co. Ltd. (DB 69-055-5370) make and " Qrga P - 
2 gray ") on this electrodeposited coating aspect, 3 0 min did 
to bakewith 140 °C test plate produced, shiny paint or 
comparison paint in order for dry paint film to become the 15 
to 20 |jm, coating was done in surface of this test plate. It did 
coating, with misting pressure 5.0 kg/cm2 making use of air 
spray gun ( Iwata painting machine KKmakeand 11 Wider 71"), 
kept atmosphere of booth in coating in temperature 25 °C , 
humidity 75 %. After administering 3 min setting after coating, 
acrylic * melamine resin clear paint ( Nippon Paint Co. Ltd. 
(DB 69-055-5370)make and " Superlac 0 - 128 ") was done in 
order for dry film thickness to become the25 to 30 |im, 
coating. After next, setting doing with approximately 10 min 
room temperature, 3 0 rrrin itbaked with 140 °C. 

[0033] Concerning coating which it formed, it decided appraised 
metallic feeland pastel impression with below-mentioned 
reference with thevisual observation , it showed result which is 
acquired in Table 1. 

(1) Metallic feel 

.circ. ... metallic feel is verified fully. 

A ... metallic feel is revealed, but it is a little weak. 

X ... metallic feel none . 

(2) Pastel impression; having with visual, contrasting with theJ 
BC C color phase tone classification, whether or not which 
from write belongs to pale tonecolor gamut it decided. 

Color gamut which belongs to .circ. ... above-mentioned range 
clearlyis revealed. 

Color gamut of boundary vicinity of A ... above-mentione 
d range is revealed. 

Only color gamut which deviates from X ... above-mentione 
d rangeclearly it has revealed. 

[0034] 
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[0035] 

[Eflfects of the Invention] Using shiny paint composition of thi 
s invention in place of conventional metallic paint and pearl 
color paint,when it does coating, it displays feint color ( pastel 
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7<h (Li g h t ) ix&K— ;Uh— > (Pale 
Tone) (J BCCrofeffi h->#&l=<fc£) lSl(D/Uf 

C tattle ft*. 



impression) in comparisonwith past, at same time glittering 
coating which possessesthe ( metallic feel ) novel external 
appearance which shines is formed, coating of metallic color of 
pastel-like of pale tone (Pale ton e) (It depends on hue tone 
classification of J BC C ) limits is formedfrom namely, write 
(Light), it becomes possible to expand color gamut of 
metalliccolor. 
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